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INTENDED LEARNING OBJECTIVES (ILO) ©) | 


By the end of this lecture the student will 


be able to: 

1) Describe the functional structure of the muscle spindle 

2) List the mechanism of stimulation of muscle spindle 

3) Describe the stretch reflex (dynamic and static) 

4) List the supra-spinal control of stretch reflex 

5) Evaluate the role of aloha and gamma motor neuron in 
controlling the muscle tone and stretch reflex 
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Monosynaptic Reflex 
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Source: Barrett KE, Barman SI, B oitano 5, Brooks Н: Ganong t Rewew af Medal Р ык нор. 
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Innervation of muscle spindle €» 
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‚mihanblog.com%2Fpost%2F156&psig=AOvVawlla 
is82f406kIkKDGV4tgHy &ust=1563686087342220 


2019 CNS module 7 


Ghyton and | cm 


2019 CNS module 8 


Pathway of muscle stretch reflex Ө 
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Muscle spindle Coola tendon organ 
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Function 
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Nuclear Bag & 
chain 


Thick = rapid 


conduction 


Phasic - rapidly 
adapting 
Dynamic = 
response on 
sudden short 
stretch 
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Nuclear Chain 
Less thick = 
slower 

Tonic- slowly 
adapting 


Static = 
response on 
continuous 
steady weak 


stretch 


Gamma efferent functions D 


1. Reflex skeletal muscle contraction 


2.Intensify the response = maximum 
response 


3.Maintain the muscle spindle 
sensitivity 
4.Site for higher control of stretch reflex 
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Supraspinal Regulation of MSR © 


* Facilitatory centers: 
l. lry motor area(4) 


2. Facilitatory (pontine) 
reticular formation - 
intrinsic activity, 
ventral RS 


3. Neocerebellum 


А. Vestibular nucleus = 
vestibulospinal 


5. Caudate nucleus of 
basal ganglia 
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* Inhibitory centers: 
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Cortical suppressor 
area = 4s, 6s 


Inhibitory reticular 
formation 

( medullary) = lateral 
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Paleo cerebellum 


Red nucleus - 
rubrospinal 


Lentiform nucleus of 
basal ganglia 
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Cerebral Cortex 


Pontine reticular formation 
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Illustration of supraspinal control of spinal stretch 
reflex. CST: cortical spinal tract; RST: 
reticulospinal tract; VST: vestibular spinal tract; 
(+): facilitation; (-): inhibition. NOTE: other 
descending pathways, such as rubrospinal tract, 
tectospinal tract, medial CST are not shown here. 
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Draw a diagram of muscle stretch reflex? 


Which one of the following is the correct sequence for a regulatory reflex 
arc? 
a) Stimulus, effector, efferent pathway, integrating center, afferent pathway, 
receptor. 
b) Stimulus, receptor, efferent pathway, integrating center, afferent pathway, 
effector. 
C) Stimulus, receptor, afferent pathway, integrating center, efferent pathway, 
effector. 
d) Stimulus, effector, afferent pathway, integrating center, efferent pathway, 
receptor. 


When a normally innervated skeletal muscle is stretched the initial 
response is muscle contraction; this is called 
a) Stretch reflex 


b) Planter reflex н di 


SUGGESTED TEXTBOOKS Э y 


1. Ganong review 25" edition chapter 9 from page 206 to 


212 


2. Ghyton and Hall 13% edidition from page 696 to 701 
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